Initiation of glycogen biosynthesis in Escherichia coli. Studies of the properties of the enzymes involved.
The properties of the enzymes involved in the initiation of glycogen biosynthesis in Escherichia coli were studied. It was found that the enzymic activities which transfer the glycosyl residues from UDPglucose or ADPglucose for the glucoprotein synthesis had differing stabilities upon storage at 4 degrees C. The small amount of glycogen and the saccharide firmly bound to the membrane preparation, were degraded during the storage period. The activity measured in fresh and in stored preparations gave different time dependence curves. The stored preparation had a lag period which could be due to the transfer of the first glucose units to the protein. Both UDPglucose and ADPglucose : protein glucosyltransferases were affected in different ways by detergents. Based on the results presented, it may be concluded that both enzymatic activities are due to different enzymes. Furthermore, both enzymatic activities are different from that which transfers glucose from ADPglucose to glycogen. The following mechanism for the de novo synthesis is suggested. Glycogen in E. coli could be initiated by two different enzymes which transfer glucose to a protein acceptor either from UDPglucose or ADPglucose. Once the saccharide linked to the protein has reached a certain size it is almost exclusively enlarged by another ADPglucose-dependent enzyme. The participation of branching enzyme will produce a polysaccharide with the characteristics of glycogen.